The metabolism and excretion of enzyme-inducing doses of phenobarbital by rats with bile fistulas.
The metabolism of enzyme-inducing doses of 14C-phenobarbital injected i. p. into bile duct-cannulated rats has been studied using improved chromatographic separation and quantification techniques. In animals with bile fistulas most of the 14C-phenobarbital was excreted in bile as p-hydroxyphenobarbital conjugated with glucuronic acid. In urine the main substance found was phenobarbital, with significant amounts of p-hydroxyphenobarbital and varying amounts of its glucuronide conjugate. Animals without bile fistulas excreted 80% dose of phenobarbital in the urine; metabolites were free phenobarbital, p-hydroxyphenobarbital and conjugated material. Approx 90% of the conjugated material was the glucuronide. Only free phenobarbital and p-hydroxyphenobarbital were found in the faeces. Animals drinking plain water excreted 50-65% dose of phenobarbital (80 mg/kg) in bile and the remainder mainly in the urine, whereas superhydrated animals (drinking 5% glucose and 0.9% NaCl) excreted 90% of the dose as free phenobarbital in the urine. Phenobarbital is the only labelled material detectable in hepatic tissue and portal, vena caval or aortic blood, which indicates that phenobarbital is the enzyme-inducing substance and that liver and kidney rapidly eliminate all metabolites. Metabolism of phenobarbital in vivo is a complex process involving interaction of hepatic and intestinal metabolism, partial readsorption from the intestinal tract and renal elimination.